Chronic stress affects PERIOD2 expression through glycogen synthase kinase-3β phosphorylation in the central clock.
Mood disorders are considered to be associated with altered circadian rhythms, but the correlation between them has remained obscure. The mood stabilizer, lithium, is an inhibitor of glycogen synthase kinase-3β (GSK-3β), which is a modulator of the circadian clock system. Here, we show that chronic restraint (CR) stress diminishes behavioral activity and rhythmicity in mice. CR stress elevated GSK-3β phosphorylation and blunted the rhythmic expression of PERIOD2 (PER2) in the brain. Moreover, lithium, when administered to the stress-imposed mice, reduced GSK-3β phosphorylation and restored PER2 expression in the suprachiasmatic nucleus in a nighttime-specific manner. These data suggest that CR stress altered the circadian behavioral rhythm through a change in circadian gene expression of PER2 and GSK-3β phosphorylation in the suprachiasmatic nucleus.